
controllers of selected ones of said tools to cause said respective tool controller to 
control said selected tool to automatically pgrfertrTrespective tooling operations 
on a selected unit of work convevedtosaid selected tool — 


—30. An autpmatic production system in accordance with Claim 29 wherein 
said remote^prifroller comprises a master controller located remotely from said tools 
and Sciid'conveying means and wherein said master controller simultaneously controls 
urality of pallets holding a plurality of units of work.— 


An automatic productiop^ystem in accordance with Claim 30 wherein 
said master controller simultaneously controls said plurality of tools to perform 
respective toohng operatieii§^^^id-plu!^ityof units of work conveyed thereto.— 

efc; / ^—32. A machine system foFoperafing on a plurality of different workpieces 
^ requiring different forms of machining operations performed by a plurality of machine 
tools, each machine tool being located at a respective machiney/ork station and each 
being capable of performing different machining operatipris, said machine system 
comprising: 

■ ices along predetermined routes to 

. for controlling the conveyor means to 
machine work stations along the 
ieces is conveyed, said predetermined 
work stations being selectively 
d 

ring said workpieces to only said 
of said select workpieces follows a 
ned combination of machining 
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sequences performed thereon under the control o^aid programmable control 
means.— / 

—33. A system in accordance with Gfaim 32 wherein: 

(a) said means for coptfeying workpieces comprises a plurality of 
controllable work pallets^/^ 

(b) said programmable control means comprises a master controller 
located remot^ffom said conveying means; and 

(cl/ wherein said master controller simultaneously controls a plurality 
of said pallets to select the routes and machine work stations to which said 
plurality of pallets are conveyed.- 



A machining system for producing articles of manufacture from a 
plurality ^f workpieces of different shape, said system comprising: 

(a) a plurality of machine tools capable of performing different 
machining operations on different units of work, each of said machine tools 
including a local controller having a preselected address; 

(b) \ conveyor m^ans operable for holding a plurality of workpieces, 
and for conveying each workpiece to only selected of said machine tools; 

(c) tn^hsport means for transporting workpieces between said 
conveyor means and only said selected machine tools to permit select machining 
sequences tp be performed on eaph^vorkpiece; and 

(d) / progranuna^le'control means for selectively controlling the 
operations of said ccfrtveVor'lneans and said transport means for each workpiece 
and for selectively addressing said selected machine tools for controlling the 
machiningvoperations of^id\elected machine tools.— 


-35. A system for machining a plurality of different workpieces requiring 
different machining operations, said systernComprising: 
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(a\ a plurality of machining means for performing variable machining 
operations! 

(b) \ means for conveying each workpiece under the control of a 
programmable control means along a select route of travel defined by 
preselected stops at only selected of said machining means; 

(c) programmable control means for selecting the route of travel and 
particular machining means and operations for a particular workpiece, and for 
controlling the conveying means so that said particular workpiece follows said 
selected route and stops only at said selected machining means to have particular 
machining operations performed thereon; and 

(d) means forVelectively transferring a workpiece from said conveyor 
means to said selected machining m£ans.~ 

—36. An automatic produraion system comprising: 

(a) a plurality ai machine tools, 

(b) conveying means\for conveying units of work to only selected of 
the machine tools for yperformingyprogrammed operations on work carried to 
said selected tools by said conveying mgartg; 

(c) control means for selectively^ddressing and controlling the 
operations of said plurality of machine-tool^ in performing different operations 
on selected units of wrork conveyed to s^a tools, 

(d) automatic mspedion^fteansror inspecting work operated on by 

selected of said tools, and \ 

(e) means for operating said conveying means to dispose selected units 

of work in operative relation with respect to saM automatic inspection means, 
and \ 

(f) wherein said control means also controls the operation of said 
automatic inspection means in a manner such that, when a unit of work is 
operatively aligned with said automatic inspection means, said automatic 
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1 perform a select inspection operation with respect to said 


-37. An automatic production system comprising: 

I ble program controllable machine tools for 

perations on different units of work, 
leans for conveying different work units 

tool for operatively locating work conveyed 
>rm on the work, 

ble inspection means located adjacent said 
k operated on by selected of said tools, 
e to generate and provide selected, addressed 
rely controlling the operation of said tools 
said automatic inspection means to perform 
espect to selected units of work, and 
ion means including means for (i) identifying 
\eans for inspection and (ii) generating select 
ipection means to inspect selected work unit 

accordance with Claim 37 wherein 
^lity of separately operable automatic 


-38. An automatic production system^ 
said automatic inspection means comprises a pli 
inspection tools.- 


-39?'>Aiiautomatic productipnr^ystem comprising: 

(a) a'phirality (^addressable program-controllable production tool 
means for performingcjfffergnt programmed operations with respect to different 
units of work. 


Serial No. 049,381 


Page 5 



I lected work units to 

ed tool means to 

said tool means for 
at each said tool 

d operations of said 

ns having a plurality 
for controlling the 
tively addressing and 
aerations of said 

r ork units conveyed 
ol means and (ii) 

to operate said 
duction of selected 
said messages to 
derations on the work 

3r controlling the 
of work secured 
peration on the work 
is to another of said 
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"40. An automatic production system comprising in combination: 

I anged to form a production line 

ing a plurality of separate work 
ers past said plurality of 

)f selected of said carriers to stop 

iyed to and stopped at each tool 

dignment with the tool, 

ark conveyed to and aligned at 

ddressing the plurality of tools 
l tool on work operatively aligned 
:ute a programmed operation on 

: to effect the release of work 
ol is completed to permit the 
on tool along said production 

rdance with Claim 40 wherein: 
i track supported above said 

>ported for movement along said 

ans includes means for propelling 
aduction line to carry the work to 
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automatic production system in accordance with Claim 41 wherein the 
track is a md^rorirf 

<: 7 i 43. An adfomatic production^y^tem in accordance with Claim 40 wherein: 

(a) said conveying'means comprises an overhead supported bi-rail 
track with at least on^bndge crane supported for movement along said bi-rail 
track and at leastxine work carrier suspended from the bridge across each crane, 
and 

X 

said power-driving means is operable to move (i) the bridge of each 
cr^he along said bi-rail track and (ii) each carrier back and forth along the crane 
>ridge.~ 

--44. An automatic proddetix5nsystem in accordance with Claim 40 including 
means for controllabt^moving urnts of work presented to the tools by said carriers with 
respecMtfthe tools to bring thsjwefK into operative alignment with the tools.-- 


--45\ An automatic production system for performing different tool operations, 
such as cuttingvand shaping operations on different units of work, and wherein the 
dimensions and shapes of the workpieces vary during the tool operations thereon and 
wherein quality control is requiredidproperiy process work, comprising: 

(a) a plurality or selectively addressable, program-controllable 
machine tool means h^performing the different tool operations on the different 
units of work, 

(b) automatic convWi ng^rfean s for operatively disposing selected of 
the different work units at selected machine tools, 

(c) means rhr automatically addressing and controlling selected 
machine tools to operate oh4he-u^efk urti^s conveyed thereto. 


Serial No. 049,381 


Page 8 



(cR automatic inspection means located proximate said conveying 
means foAnspecting work after it has been operated on by selected of said tools 
to determine if the tools have properly performed their automatic operations on 
the work inspected, 

(e) means for effecting predetermined relative alignment between said 
work and said automatic inspection means, 

(f) control means for controlling the operation of said automatic 
inspection means ro cause said inspection means to perform different 
programmed inspection operations on diffeieqt units of work, 

(g) means ror identifying work operatively aligned for inspection by 

said automatic inspection mean^and generating code signals identifying said 
work, and \ / 

(h) means for applying said code signals to control the operation of 
said control means to e^recKselected inspection operations on different units of 
work operatively aligned with said inspection means.-- 

--46. An automatic producfojp^y&tem in accordance with Claim 45 wherein 
said automatic inspection means^iomprises a plurality of automatic inspection 
machines disposed at different locations in said production system.— 

-47. An automati c pro duction system, in accordance with Claim 46 wherein at 
least one of said automatic inspection machinesVs multi-axis in its operation.- 

-48. An automatic production system comprising in combination: 

(a) conveying means for supporting'and carrying a plurality of pallets, 
each pallet containing at least one unit of work and being carried along a path to 
define a production line, \ 
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(b\ a plurality of production tools disposed adjacent the conveying 
means, with each tool being operable to perform programmed operations on 
work presented thereto, 

(c) at least one of said tools including an automatic inspection device 
for inspecting work fed thereto and determining the results of the operations of 
at least some of me others of said tools on work carried by said pallets, 

(d) means for aligning palletized work with selected of said tools to 
operatively locate me work with respect to said selected tools, and 

(e) meansVor generating seleptiwly addressable command control 
messages and for selectively applying said messages to selected of said tools to 
predeterminedly control the operation of said selected tools and said automatic 
inspection device when respective units of work are operatively located with 
respect thereto to effecbpreprogrammed operations by said selected tools on said 
work units and the a^tomati^ inspection of such work units after such operations 
are performed thereon. ~ 


--49. An automf 
(a) co 


'atic production systemComprising in combination: 

yeying means for supporting and carrying a plurality of pallets 


with each pallet holding at least; 


it of work and being carried along a path 


to define a production line, 

(b) a plurality of production tdols disposed adjacent the conveying 
means with each tool being operable to pel^orm programmed operations on 
work presented thereto, 

(c) a plurality of pallet transfer and'support means disposed adjacent 
said first conveying means, with each transported support means containing (i) 
means for engaging a pallet conveyed thereto by me conveying means, and (ii) 
means for fixedly holding said pallets at said production tools to provide the 
work held thereby in fixed operative relation with respect to said tools. 
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I and support means 

ng means to selectively 
spect to a selected tool 

eans at a respective tool 

2 command control 
ne operation of 
/ely located at the tools 
;d operations on the 

nbination: 

\g a plurality of pallets 
ravelling a path 

;d adjacent said 
s on work presented 

)ol means for storing 
for selectively 
tool means, 

2 nt the conveying 
aid tool means, and 
>ect to the tool means, 
means when a selected 
1 means adjacent said 
said transfer means to 

uransrer me seiecrea paiier to me selected tool means. 
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control means for generating selectively addressable command 
control rriessages and means for selectively communicating respective of said 
messages tOvselected of said signal storage means, and means for recording the 
communicated messages in said selected signal storage means for use when 
reproduced thereafter in controlling respective of the tool means, and 

(g) means at each transfer means for (i) identifying pallets on the 
conveying means,\ii) activating the transfer means when selected pallets are 
identified to transfersaid selected pallets to selected of said production tool 
means, and (iii) effecting control of the signal storage means of the selected tool 
means to reproduce selected messages stored thereby and to apply said selected 
messages to control the selected tool^irieansto^rform programmed operations 
on the work located thereatV- 


—51. An automatic production system comprising in combination: 

(a) first conveying means for supporting and carrying a plurality of 
pallets, each containing at least one^unit of work, in a given direction defining a 
production line, 

(b) a plurality of add^eSsablSTpsoduction tool means disposed adjacent 
said first conveying means for performing programmed operations on work 
presented thereto 

(c) a plui^lity of pallet tr^risfer m^ans disposed adjacent said 
conveying means for ehgagirtgpallets on saidVirst conveying means and for 
transferring said pallets to respective of said tools, 

(d) control means for generating command control messages, and 

(e) means for selectively addressing said pallet transfer means and 
said tools to selectively apply said command control messages to control the 
operations of selected of said pallet transfer means and said tools in a manner to 
effect the transfer of selected work-holding pallets to selected of said tools and to 
predeterminately control the operation of said selected tools'pn work held by 
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selected of said pallets and to further effect the transfer of said pallets and work 
backsto said conveying means after said operations have been performed on the 
work held by said pallets by said tools.-- 


--52. AnWtomatic production system comprising in combination: 

(a) \ first conveying means for supporting and carrying a plurality of 
pallets, each pallet holding at least one unit of work, along a given path defining 
a production line, 

(b) a plurality of production tool means disposed adjacent said first 
conveying means rpr performing programmed operations on work presented 
thereto, 

(c) a plurality ohj5allet transfer means disposed adjacent said first 
conveying means for selectively transferring pallets to said tool means, 

(d) means/aligned with each tool means for engaging a pallet 
transferred to said4ool meVis by said transfer means, 

(e) support meanafor fixedly holding a pallet in a manner to provide 
the work held py said pallet ir\fix£ckt>perative relation with respect to the tool 
means, and 

zontrol means for ge'he^ating command control signals and 
flying said control signals to control the operations of only selected 
of said pallet transfer meansam of said support means to effect the selective 
transfer of only selectedwork-holding paUets to only selected of said tool means 
and the fixed retention of said pallets at the\tool means to which they are 
transferred to permit said tool means to perform programmed operations on the 
work presented thereto by said pallets.— 


(f) 

selectively ap 


-53. An automatic production system in accordance with Claim 52 wherein 
said control means is also operable to selectively address ana\control the programmed 
operation of each selected tool means after a selected work-holding pallet is transferred 
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froirtssaid first conveying means to the support means at the tool means and is fixedly 
held irran operative position.— 


—54. \An automatic production system in accordance with Claim 53 wherein 
said control mdans is also operabje'fosfelectively address and control the operation of 
selected of said means for fixealy holding pallets in a manner to permit same to hold a 
selected pallet and fixedlyposition work held by the pallet with respect to the tool 
means and to release tWpallet to permit the pallet and work to be transferred from the 
tool support means ba«fk\o said first conveying means.— 


—55. An automatic g^ed^ction system in accordance with Claim 52 wherein 
said control means ik also operate to selectively address and control said pallet transfer 
devices, after selectively controllinatthe operation of a tool means to perform on work 
held by a pallet, to transfe r pa llets frorn the pallet support means of the tool means to 
said first conveying means to permit saiodirst conveying means to carry pallets to 
another selected tool means adjacent said production line.— 



An automatic production system comprising in combination: 

(a) a conveyor that supports and carries a plurality of pallets in a given 
direction along a select path defining a production line, each pallet holding at 
least one'unit of work, 

(b) \ a plurality of production tools disposed adjacent to said conveyor 
that perform different programmed operations on different units of work 
conveyed thereth on said pallets, 

(c) a plurality of pallet transfer devices, each operable to transfer a 
pallet from said conveyor to dispose it and the work it holds adjacent to at least 
one selected productionstool, 

(d) a securing aWice at each tool that engages and holds a pallet at a 
predetermined location witri respect to said tool to dispose the work held by the 
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B nabling the tool to 

dresses command 
> securing devices, and 
selected of said tools, 
ected work supported 

h Claim 56 wherein 
ility of said tools to 
ork presented thereto 

h Claim 56 wherein 
s operable to engage 
i of said tools.- 

h Claim 58 wherein 
rations of said securing 
< held by said pallets 
mit the pallets and 
i conveyor.-- 

b Claim 56 wherein 

said controller is'V<emote controller that is operable to remotely control the operation 
of respective of said pallet transfer devices and its associated tool to predeterminately 
perform operations on work held by a pallet, and to transfer pallets between the 
securing device of each tool and saiShconveyor.-- 
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—6k. An automatic production system comprising in combination: 

\ (a) first conveying means for supporting and carrying a plurality of 
palletsMn a given direction defining a production line each pallet containing at 
least onAunit of work, 

(b) \ a plurality of production tools disposed adjacent said first 

conveying means, with each tool being operable to perform programmed 
operations onuvork presented thereto, 

(c) said tools including a plurality of cutting tools operable to cut and 
remove material horn work presented thereto, 

(d) said tools also including at l^ast one automatic inspection means 
for inspecting workVed theretefand detecting the results of the operation of said 
tools in removing material/from said work, 

(e) means foMransferring palletized work from said first conveying 
means to selected of^aicktools, and 

(f) control means for gerujrming command control messages and 

selectively distributing and applying said messages to control the operation of 
said pallet transfer meafsTselWecj of said machine tools, and said automatic 
inspection device in a manner to> affect the transfer of selected work to only said 
selected tools, to permit the tootsto perform selected programmed operations on 
work transferreid theretoaha to effect the automatic inspection of said work 
after it is operated on by at least one W said machine tools to automatically 
determine if the machine tool has properly performed a programmed operation 
on said work.-- \ 

—62. An automatic production system in accordance with Claim 61 including a 
feedback control system for controlling the operation of said automatic inspection 
device to permit the device to perform different inspection operations on different units 
of work.— \ 
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—63v An automatic production system comprising: 

\ (a) plurality of machine tools, 

(bO automatic conveying means for conveying units of work to only 
selected oYsaid machine tools for performing programmed operations on work 
carried to said selected tools by said conveying means, 

(c) Control means for controlling the operations of said machine tools 
when work is disposed at said tools by said conveying means to permit different 
programmed operations to be performed on different units of work, and 

(d) an automatic inspection means disposed proximate said automatic 

conveying means, \ > 

(e) said automaticmspection means being programmable in its 

operation, \X 

(f) said confrolVneans being operable to control said conveying means 
to feed a selected irnit of work to said automatic inspection means and to 
controllably program the operation of said inspection means when a unit of work 
is disposed thereat to ^efnutsbid automatic inspection means to perform a 
selected programmed inspection operation on said work.— 

-64. An automatic production syVtem in accordance with Claim 63 including 
feedback control meansioi^id automatic inspection means responsive to a signal 
generated by said control means for controlling the operation of said automatic 
inspection means to perform selected inspectiola operations on different units of work 
fed to said automatic inspection means.— \ 

—65. An automatic production system in accordance with Claim 63 wherein 
said automatic inspection means is located at one of said tools which is operable to 
machine work, said automatic inspection means being operable to inspect work which 
is machined by the tool.— \ 
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I ith Claim 65 wherein 

action means is operable 

>mbination: 

pelled conveying means 
mg a path, 

ibly operable powered 

•essable command 
lessages for use in 

/ing selectively 

Iressed messages 
f selected of said tools, 
ag the selectively 
nd 

f work carried by said 
with respective of said 
select control signals to 
;ned, 

?eing in accordance with 
ssages received at the 

in each of said tools is 
>y said conveying means 
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—69k An apparatus in accordance with Claim 67 wherein at least certain of said 
tools are numerically controllable tools and said selectively addressed control messages 
are operable tcmumerically control the operation of said tools to perform programmed 
operations on wo!ric supported by respective of said self-propelled conveying means.— 


—70. An automatic production system comprising in combination: 

(a) first means including self-propelled conveyors for conveying a 
plurality of units of work in sequence along a path, 

(b) secondNmeans including a plurality of separately operable and 
selectively addressable\powered topis disposed at different locations adjacent 
said given path, 

(c) third means 6p6rable to generate selectively addressable command 
control signals in the forirr arseparate machine control messages for use in 
controlling the operation of respective of said selectively addressable tools, 

(d) fourth means having a specific address at each of said tools for 
selectively receiving/only correspondingly addressed messages generated by 
said third means, 

(e) fifth ifneans for transmitting selectively addressed messages 
generated by said third means to respective of said receiving means of selected of 
said tools for controlling the operation of of said tools, and 

(f) sixth meanstor detecting the pr^ence of work on said conveying 
means when said work is operatively aligned with respective of said tools and 
for initiating the generation and application of selectively addressed control 
signals to control the operation of selected of the tools\t which said work is 
aligned to cause said tools to perform a programmed operation on the work 
supported by the conveying means. 
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(g) said prp^ammej^epreration on said work being in accordance with 
the information defin^cHythe selectively addressed messages received at said 
tool.— 


—71. An automatic production system comprising in combination: 

\ (a) first means including a power-operated conveying means for 

conveying a plurality of units of work along a path, 

0?) second means including a plurality of separately operable powered 
tools disposed at different locations adjacent said conveying means, 

(c) \ third means operative to generate selectively addressable 
command control signals in the form of separate messages for use in controlling 
the operation of selective of said tools, 

(d) fourth means at each of said tools for selectively receiving messages 
from said third means, said fourth means including a specific address, 

(e) fifthVneans for selectively transmitting specifically addressed 
messages generated by said third means to correspondingly specifically 
addressed fourth means of selected of said tools and means for applying the 
selectively received messages to control the operation of said selected tools, and 

(f) sixth means for detecting the presence of work conveyed by said 
conveying means when said work is operatively aligned with a respective tool 
and applying select command control signals received by said receiving means 
of said tool to cause the tool to perform a predetermined operation on the work 
aligned thereat in accordance, with the tool control function defined by said select 
command control signals.— \ 

—72. An automatic production system in accordance with Claim 71 wherein 
each of said tools includes an automatic manipulator having a manipulation arm 
assembly and an operating head supported thereby containing a power-operated 
device, control means for said power-operated otevice which is controlled in its 
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op&ration by part of the selectively received messages applied to control the operation 
of said tool on work aligned thereat.— 


-7$, An automatic production system comprising in combination: 

\a) first means including a power-operated conveying means for 
conveying a plurality of units of work in sequence along a path, 

(b) \ second means including a plurality of separately operable 
powered toolkdisposed at different locations adjacent said conveying means, 

(c) third means including master control means operative to generate 
selectively addressed command control signals in the form of separate message 
for use in controlling^the operation of selected of said tools, and 

(d) fourth means at each of said tools including a specific address for 
receiving correspondingly addressed messages from said control means and for 
applying same to selectively operate on work delivered by said conveying means 
to said selected tool. \ 

■ in combination: 

d conveying means for 
long a path, 

separately addressable tools 
ing means, 
iperative to generate 
;ssages for use in selectively 
1 of said tools, and 
eceiving, recording and 
1 signals transmitted from 
atically operate on work 
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—75.\ An automatic production system comprising in combination: 

(Ja) first means including power-operated conveying means for 
conveying a plurality of units of work along a path, 

(b) \ second means including a plurality of individually addressable and 
separately operable powered tools disposed at different locations adjacent said 
conveying means, 

(c) third means for generating selectively addressed command control 
signals in form of separate messages for communication to correspondingly 
addressed tools for use in controlling the operation of said tools, 

(d) fourth means associatedwtfFTeach of said tools and having an 
individual address identifying sain tool for selectively receiving and recording 
correspondingly addressWmessages communicated from said third means and 
for selectively reproducihgysaid recorded control signals when work is 
positioned at said maoiine, \ 

(e) fifth means for selectively communicating addressed messages 
generated by said'third means to said^drrespondingly addressed fourth means 
of selected of said tools and me^nsfor applying the received and reproduced 
messages to control the operation of sam respective tools, and 

(f) sixth means for detecting the presence of and identifying work 
conveyed by said conveying m^afis when said work is operatively aligned with a 
respective tool and forapplying select command control signals reproduced 
from recorded messages to cause the tooVto perform a predetermined operation 
on the work at the tool in accordance withVhe tool control function defined by 
said select command control signals.— \ 

—76. An automatic production system comprising in combination: 

(a) conveying means for a plurality of work holding pallets each 
supporting at least one unit of work, said conveying, means being operable to 
convey said pallets along a select path, \ 
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I cent said path, each work 

eans for holding and 

vet operated tool, first 
id tool, and respective 

for generating addressed 
nessages, 

dressable message signal 

1 signal generating means to 
Idressed command control 
receiving and recording 
;es at select work stations, 

: holding pallets when the 
work stations and for 

ignals to effect the 
t to the tool of the select 

—78. An automatic production system in according with Claim 76 wherein said 
pallets contain readable codes and said identifying means scans said codes to identify 
said pallets at said work stations.- \ 


y accordance with Claim 76 wherein the 
and the pallets are held and 
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